
E

Hi

3t.
Y8Kv--

M4

i

mi ju viLfi m,m tjjuw.jt.vt ..i .. --.iwjfyvfj-. -- 'pgrgj-tJ
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OF THE ML

Inductive and Deductive Methods

of'Teaching.

PAPER BY JOHN BUSH, OF KAUAI.

Delivered Uerore Semi-Annu- al Meet-

ing of Knmil Teachers' Association.
Some Pertinent Theories of Prac-
tical Use In School Rooms, Etc.

The following paper on "The Induc-

tive and Deductive Methods of Teach-

ing" "was read by John Bush, principal
of Kllauea School, at the February
meeting, of the Kauai Teachers' Assici-atio- n:

I propose, in the first place, to define

the terms induction and deduction, as
applied to the pursuit of knowledge,

and then give a ery brief historical
account of the manner in f

which the
terms have arisen, and then proceed to

contrast the two methods of teaching,
as understood by the inductive and de-- L

ductive.
iP7 First Induction: When facts are

--i. llscoered and put together and from
'

tbm inferences are drawn, either of

6tnr particular facts yet unknown, or

of 'general truths to which all the de-

tails have relation, such inference is

termed induction.
On the other hand, our knowledge of

the world and of life is not wholly de-

pendent on discovery of individual facts
and inferences drawn by induction from

of such infer-

ences
them; a long history

has developed in us an insight
for general conclusions, for truths
which, though the result of Induction,

are accepted as beyond the need of that
process for confirmation truths which

our long experience of them has made

practically self-evide- When one of

these general truths is made the basis
of an argument, and from it is inferred
another truth, the process is termed
deduction. Briefly, when by observation
of individual facts ne arrive at general
conclusions, we proceed by induction,

and when we apply a general statement
to particular instances we use deduc- -

It'may readily be seen from the defi-- v

nition of these two terms that all in the
pursuit of knowledge and the investi-

gation of science must proceed in the
first instance by induction, not by de-

duction.
Francis Bacon, who lived from 1501

to 1627, was the first who placed ac-

curately before the world the philoso-

phy, the importance, the method and
the extensie application of the in-

ductive method. He enunciated two
great truths that man's knoweldge of
,r..,ri ttiitifs is founded on observa

tion, and that true science requires the
harmonious working of all his powers.

Previous to the time of Bacon the
methods of investigating truth were

the sophistical and the empirical (and

the superstitious). In sophistical meth-

ods experience was but partially con-

sulted, as in the scientific treatises of
Aristotle, Its place being-supplie- d by

a verbal logic drawn from the philoso-

phy of language. In empirical methods
science was founded on a hasty gener-

alization of facts, as in the reasonings
of Kepler.

In place of these methods, Francis
Bacon put forth the inductive method,
and hence he is, (rightly) regarded as
the father of experimental science.

The first practical effect of Bacon's
writings was produced in the depart-
ment of physics, but it is also maintain-o- n

vir mnnv that modern psychology
owes much of its progress directly or
indirectly to his writings. It was not
however, until the time of Pestalozzi
that the inductive method was applied
to the instruction of the young.

Pestalozzi, who was born eleven years
after the death of Bacon, was the pion-

eer who broke new ground in element-
ary instruction, and led the way from
mechanical abstract methods of teach-
ing to those which are more natural
and psychological.

He laid down the principle that all
mathematical knowledge is founded on
immediate observation, and therefore
we must proceed from the concrete to
the abstract by means of numerous ex-

amples. This educational truth was not
only of vast importance to pupils in
schools, but it opened up to teachers
the psychological principles of all peda-
gogues.

Previous to the time of Pestalozzi,
pupils at the commencement of a sub-

ject were confronted by a formidable
array of generalizations and definitions
which tended to discourage and confuse
them at the outset.

Ab the 12th of this month Is the 150th
anniversary of the birth of this great
educational reformer, I take this oppor-

tunity of paying this tribute to the
memory of him who lniroauceo. we in-

ductive method of teaching;
Now, I have hitherto said so much in

praise of the inductive method, It may
be thought that the deductive is of very
little value; but I wish to point out
that the deductive method Is also of
value if used judiciously. Both the
methods are right and necessary in
their proper place; they are parts of
one whole, related to each other as ante-
cedent and consequent.

The observation of particulars is an
incomplete process unless in the appli-
cation of general principles, but the
application of such principles must be
feeble and unreal unless founded on
previous observation of particulars.

Generally speaking, the teacher will
find the inductive procedure suitable
for young pupils at the commencement
of a subject, and the deductive to those
who are well advanced In that particu-
lar subject

Thus he will always have occasion
for both, since there will always be

some branch of knowledge in which
even his advanced pupils have done lit-
tle more than make a beginning; and as
the mind's operations are not marked
off from each other by mechanical
boundaries, it will sometimes be proper
to use the Inductive method in the early
part of a lesson and the deductive in
the latter part.

Take, for example, Swinton's Lan-
guage Primer, which proceeds on the
inductive method, the deductivetbeing
very sparingly used.

First the child by observation that
Is, by means of the senses Is taught
what an object is; then he is led on to
the word which names the object, and
then by illustration and questioning
he learns that a noun is a name-wor- d;

by a similar process of Induction he is
led to the new fact that a verb is an
action-wor- d.

Having learned these two general
truths, he is next required by a pro-
cess of deduction to apply this knowl-
edge to new particular cases: In a
series of short sentences he is called
upon to point out which words are
nouns and which are verbs, and give
the reason. The inductive method is
then again resorted to for the purpose
of drawing out from the child that an
adjective is a quality word. This is
the plan adopted throughout the book
advancing from the concrete to the ab-
stract so that general statements are
dfawn out by inductive methods, and
these made the basis of further Instruc-
tion by deductive methods,

In the preface to Swinton's Elemen-
tary Grammar and Composition he ad-

mits that in pressing the Inductive
Method, proper attention must be
made to grammatical forms that is the
inductive method must be used in such
a way as to bull up the subject.

He says in the actual test in the
school room during the past four years
it has been found that the vitalizing
elements of the language lessons are
first, the inductive method of unfold-
ing the theory of language ,and sec-ond-

the affluence of constructive
work. Accordingly, in the present
book these approed features have
been retained, but wherever the book
was thought to be weak, as for in-

stance in the too great a neglect of
grammatical form, it has been "toned
up." Grubes' method of teaching
arithmetic proceeds on the inductive
method and recognizes the psychologi-
cal fact that nearly all the knowledge
obtained by the child in its earlier
years is by means of the senses; so it
calls for the use things, balls, marbles,
cubes, blocks. It uses objects sepa-
rately until the child is thorough mas-
ter of the number and can make the
number abstractly. After a time the
simple remembrance of the objects
used will always be sufficient to recall
to the consciousness the number until
no object is longer necessary and the
pure relations number are found. Then
the child needs no object or intermedi-
ate process to help him to know the
number for he knows it instantly as he
passes from the object to the sjmbol.

As the pupil advances in arithmetic
every principle or formula should be
elucidated from the pupil by the in-

ductive process; then the general rule
applied by a process of deduction to
the solution of other problems. Take
for example when one wishes to teach
fractions; we may take an actual or-
ange or apple, or more conveniently a
representation of an apple in wood, di-

vided into halves, quarters, eighths,
etc, which the children can actually
see and handle, and by suitable ques-
tioning the principle can be elicited
from them that the value of one of the
equal parts' Into which a whole thing
is divided depends upon their number;
and also that the less the number of
parts the greater their "value, and the
greater the number of parts the less
their value. (This is the plan adopted
In Fecklin's arithmetic.) Every new
rule can be drawn on by a series of
inductive exercises, chiefly oral, and
then the rule thus obtained by induc-
tion is applied to work out written ex-

amples by deduction.
But I must not pursue this subject

further, as I must remember that the
subject of my paper Is the inductive
and deductive methods of teaching,
and I have only brought forward the
special subjects, grammar and arithme-
tic, to illustrate the two methods, but
what has been pointed out with regArd
to grammar and arithmetic will also
apply to geography, etc. The grand
maxim of the teacher should be to pro-

ceed from the known to the unknown,
or in other words, to arrange his mat-
ter in such a way that the instruction
should proceed from what the pupil
knows of the subject to what he does
not know.

Trout for Kohala.
Senator Holstein last Saturday

requested the Executive, through
the Attorney-Genera- l, to forward
the application of the Awini
Ranch Company to the California
Fish Commissioners for fresh wa-

ter trout fry and eggs, with the
intention of propagating the trout
in the streams of Kohala, Hawaii.
The Attorney-Genera-l has report-

ed favorably on the matter, being
desirous of having our streams
stocked with different varieties of
fish, and it is understood that the
application goes forward by ihe
next California steamer.

Mr. D. P. Davis, a prominent, livery-
man and merchant of Goshen, Va., has
this to say on the subject of rheuma-
tism: "I take pleasure In recommend-
ing Chamberlain's Pain Balm for rheu-
matism, as I know from personal ex-

perience that it will do all that Is
claimed for it. A year ago this sprine
my brother was laid up in bed with in-
flammatory rheumatism and suffered
ntensely. The first application of Cham-
berlain's Pain Balm eased the pain, and
the use of one bottle completely cured
him." For sale by all druggists and
dealers. Benson, Smith & Co., agents
for Hawaiian Islands.
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A warm shampoo with CUTJCURA 50AP, followed by gen-

tle applications of CUTICURA (ointment"), the reat skin cure
will clear the scalp of crusts, .fcciles. and dandruff, allay itch-

ing, soothe irritation, stimulate the hair iblncles, and produce
a clean, healthy scalp and luxuriant hair, when all else fails. r

Sold throughout the world British dpM r Xxvcrutr ASovs 1 Ma- - Fdwanl ,t, Iocdon.E.C rorraa
DaCO UTD CUZMICAL En, e fttipftvloo. f&.S. L. ..!.
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SKIN

NOTT,

FERTILIZER COMPANY.
DR. W. AVERDAM, Manager.

STOCKTON,
OA.L.

H II Ik ill Ion Ming lm
HOUSEKEEPING GOODS:

Agate Ware (White, Gray and Nickel-plated- ), Pumps, Water and Soil Pipes
Water Closets and Urinals, Rubber Hose and Lawn Sprinklers, Bath Tubs and Steel
Sinks, O. S. Gutters and Leaders, Sheet Iron Copper, Zinc and Lead, Lead Pipe and
Pipe Fittings.

PLUMBING, TIN, COPPER, AND SHEET IRON WORK.

Dimond Block. 75-- 79 Kins Street.

Pacific Guano and Fertilizer Co.
0. N. WILCOX. President. T. MAY, Auditor.
J. F. HACKFELD, Vice-Preside- E. SUHR. Secretary sad Tnmift$

P. 0. BOX 484. MUTUAL TEL 467.

WE ARE PREPARED TO FILL ALL ORDERS FOR

Artificial : Fertilizers.
ALSO CONSTANTLY ON HAND,

Pacific Guano, Potash, Sulphate of Ammonia,
Nitrate of Soda, Calcined Fertilizer,

Salts, Etc., Ete.
fecial attention given to analysis ef soils by our Agricultural Ckealst.

ALL GOODS ARE GUARANTEED IN EVERY RESPECT.

Por further particulars apply to

PACIFIC GUANO AND

The PACIFIC HOSPITAL
DNDEB TIIE J,N4GE1IENT OK

XL f. f. CUSZ, Bilkil S:pl ti ll ZZZZZZl iet. tljadis. 3S0. C. GUSX, EuUk: Uua.

JrffY'iiwiyT"eBiBBBVBf1fTTT'fv- - -- - a 'ltMsBBsTWaBsflBl

Kfcgf-geggrffelSaBBBBBBBBBs- l

ft?sBBBjSfe3fflHK2E8BSiBEKS5sBBBiDaL2J jlo

PRTVATB HOSPITAL for the CARS in TREATMENT ef H8HTAI, tad NERVOUS
DI3BASBS. MORPHINE and COCOAINB HABITS.

TITE Proprietary limitation known as The Pacific H nj.Ital ta opeciallr dernted to the carttreatment of Venial and Nerroin Diset-e- i. Tim lia ,dlnpa are ca iciont and comfortuMe, liavi.iz been constrnctfd for the accommodation of oieraOQ patients, an'l they are pleasantlysituated In ineaabarhs of Stockton, and surrounded byauraciirt jrronadsof tJacrea in extentitb cultivated ardent and nlra ant wnlki. Its adrantaea orer pnbllc inatitntions in facility ofidmitsion and proccrtnz ei ta accommodation, if rcqoired, areobiionj. For tenni and otherparticular!- - apply to the Management- - KEFEHENCKS:
nS fc " asn Fraac'so Dn. K. H. Pwnonit San PrancUo.H Mats ....9. P. t. Ins. Asylum Db E H. Woolsit. Sar.S. P. Co.. and OaklandVa Roar A HcLaw San Francisco nopitaI
Ub.I. s.TcLa San Francisco Db l. II. Tuomji San JorDb. 6. A. SuisTLZ.Tr. hapa late Supt. but: Intans Aiylom. 1&9Q-6- e

Art Goods.

The demand for colors, both
water and oil is the surest In-

dication of a refined taste among
the ladies of the Islands. We
are in a position to supply the
demand.

A full supply of colors,
brushes, oils, varnish and can-
vas always on hand.

Picture framing, satisfactory
picture framing, is due largely
to the taste displayed in the
selection of mouldings that
will harmonize with the pic-
ture. We hve the taste and
mouldings. Let us give you a
suggestion.

King Bros.,
HOTEL STREET.

rl.HaeklelilMo.
Are just in receipt of large importa-

tions by their iron barks "Paul
Isenberg" and "J. C. Pfluger"

from Europe and by a num-
ber of vessels from

America, consisting
of a large and

Complete Assortment
-- or-

DRY GOODS
Such as Prints, Ginghams, Cottons,

SheetinRS, Denims, Tickings. Re-
gattas. Drills, Mosquito Net-

ting, Curtains, Lawns.

A FINE SELECTION OF

Dress Goods, Zephyrs, Etc,
IX THE LATEST em.ES.

A splendid line of Flannels, Black and
Colored Merinos and Cashmeres,

Satins, Velvets. Plushes,
Crapes, Etc.

Tailors' Goods.
A FDIX ASSOKTMtT.

Silesias, Sleeve Linings, Stiff Linen, Italian
Cloth, Moleskins, ileitons, Serge,

Kamiugarns, Etc.

Clothing, Underwear, Shawls,

Blankets. Qmlfs, Towels, Table Covers,
Napkins, Handkerchiefs, Glomes, Hos-

iery. Hats, Umbrellas, Hugs and
Carpet, Ribbons, Laces and

Embroideries, Cutlery, Per-
fumery, Soaps, Etc.

A Large Variety of Saddles,
Vienna and Iron Garden Furniture,

Rechstein & Seller Pianos, Iron
Bedsteads, Etc., Etc.

American and European Groceries, Liq-
uors. Beers and Mineral Waters,

Oils and Faints, Caustic
Soda, Sugar. Hice and

Cabbages.

Sail Twine and Wrapping Twine, Wrap-
ping Paper, Burlaps, Filter-pres- s

Cloth, Roofinc mates. Square
and Arch Firebricks,

Lubricating Grease.

Sheet Zinc, Sheet Lead, Plain Galvanized
Iron (best and 3d best), Galvanized

Corrugated Iron, Steel Rails
(IS and 20), Railroad

Bolts, Spikes and
Fishplates.

Railroad Steel Sleepers.
Market Baskets, Demijohns and Cork

Also, Hawaiian Sugar and Rice: Golden
Gate, Diamond, Sperry's, Merchant's

and El Dorado Flour. Salmon,
Corned Beef, Etc.

For Sale on tbe Host Liberal Terms and at
tbe Lowest Prices by

H. HACKFELD & CO.

POU
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Aver's Hair Vigor

RESTORES DOLOR,

PROMOTES

Luxuriant Growth,

Keeps the scalp
cool, moist, healthy,
and free from dan-tlruf- f.

It is tlm
best dressing in
the world, and i
perfectly harmless.
Those desiring to
retain the youthful

i2 2 appearance of the
i hair to
"aan ad

vanced
period
of life
should
use

Ayer's Mali Vigor.

Gcid fitdib ct th: World's Great Depositions.

T""l!eirro '' ..heap Imitation! The name
Kv U prominent on the wrapper, and ia

1 ...t. .ii '.ue 1,.1 of each bottle.

JAoehtsfoe Hawaiian Islaxds:

HOLLISTER DRUG COMPASY

Limited.

A Model Plant la not complete with
oat Electric Power, thus dispenxum
with small engines.

Why not generate your power bom
one CENTRAL Station? One genei
ator can tarnish power to your Pump
Centrifugals, Elevators, Plows, Rail-

ways and Hoists; also furnish light
and power for a radius of from 15 to H
miles.

Electric power being used saves tin
labor of hauling coal In your field, alM
water, and does away with high-pric- ed

engineers, and only have one engine ta
look after in your mill.

Where water power Is available It
costs nothing to generate Electrlo
Power.

THE HAWAIIAN ELECTRIC COM-

PANY is now ready to furnish Electric;
Plants and Generators of all descrip-

tions at short notice, and also has on
hand a large soe '

iers and all Electrical Goods.
All orders will be given prompt a

tention, and estimates furnished for
Lighting and Power Plants; also at-

tention is given to House and Marini
Wiring.

THEO. HOFFMAN, Manager.

n. j. ws em
CHL0R0DYNE.

9 Oriftstl tad Ottf Ctaulfle.
pj QOUOHB,

Bpgg QOLDS.Km ASTHMA,
SRiH QRONOHITia.

Dr. J. Collls Browne's ChlorodyBe.
SIR W. PAGE WOOD

stated publicly in court that Dr. J. COLL1S
BROWNE was undoubtedly the INVFN
TOR of CHLORODYNE, that the wheta
story of the defendant Freeirlan was dc
llberately untrus, and ha regretted to say K
had been sworn to. Set Ths Times, July
13, iB&t.

Dr. J. CeHfc Browse's Cfclorodym
is a liquid medicine which aseuages PAIN
of EVERY KIND, affords a calm, refresh
Inz sleep WITHOUT HEADACHE, and
INVIGORATES the nervous system whtn
exhausted. Is thu OrMt Specific ttCholera, Byseatry, Diarrhoea.

The General Board of H London.
report that H ACTS as a ARM, ob
dose generally sufficient.

Dr. Gibbon, Army Mescal Staff, Cs
cutta, states: "Two closes completely
cured me of dlarrhcea."
Dr. J. Collls Browne's Chloroayaa

Is the TRUE PALLIATIVE In
Neuralgia, Gout, Cancer,

Toothache, Rheumatlsaty
Dr. J. Collls Browne's ChlerodyM

Rapidly cuts short all attacks of
Epilepsy, 5asms, Colic,

Palpitation, Hysteria.
Important Caution. The Immenia

Sale of this Remedy has given rise to many
Unscrupulous Imitations.

N. B. Every Bottle of Genuine Chlore-dyn- e
bears on the Government Stamp Uw

name of the Inventor, Dr. J. CellM
Brown. Said In bottles is. id.. 2s. oi.
and 4$. 6d., by all chemists.

J. T. DAVENPORT,
33 Great Russel St. London, W. C.

J. 5. WALKER,
Geaerai Atent the Hawaiian Ijlanii,

liil Illl 8ll
Alliance Asiurauuo Company,
Alliance MnHnn and General Innrnnco Coni;j.ny.

WILHELiVU OF MADGEBUR0
INSURANCE COMPANY.

Sun I.ilc Insurance Company oiCanadx.
Scottish Union nnd National Union.

Room 12, Sprecuels' Block, Hoao"d --. H

MUM
BUSINESS COLLEGE.

iM Peat Street, - San Tranoiaco.)
IN SEYEffl-ffl- E D0LLAB3

This college instructs in Shorthand, Typr
r4!rt, Rnilflsnfncr TV!.rrnnriV- - Prv

manshlp.Drawing, all the English branch!
ana everytnmg pertaining to Business i
full six months. We have 16 teachers ark
give individual Instruction to all our pupils

1 Defutsaeot tf EMrieal Eigrarteg
Has been established under a thorouzfctji
flualified Instructor. The course Is tbor-- i

buzhly practical. Send for circular.
CS. HALEY, Secretary.

COMMERCIAL PRINTING 'A1

SPECIALTY AT GAZETTE.
OFFICE. TELEPHONE 88.

;QJH &,


